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Seeds and cuttings from selected Ohio populations were gathered 6 July
1988 by Joyce C. Foster, USDA, Beckley, West Virginia. Viable seeds
germinated after refrigeration for two months followed by scarification
with sandpaper. The cuttings also rooted successtully.

LDECLINE

The number of historic collections of this species indicates that Trzfolium
stoloniferum tormerly was relatively frequent in central and southwest Ohio,
particularly in the vicinity ot Cincinnati. The twentieth century saw a
remarkable and sudden change. What factors lead to this precipitate decl-
1ne’

Habitat destruction 1s the obvious answer to this question. However, the
species itself grows in disturbed situations and probably requires disturb-
ance to maintain itself. Campbell et al. (1988) suggested the best answer to
this paradox—the lack of historical continuity of disturbance.

Running buffalo clover apparently has a poor dispersal mechanism.
Deforestation created many new habitats, but there was no efficient means
by which the species could move into new sites from remnant populations.
The destruction of the original forest coincided with the decimation of the
herbivores upon which the clover probaby depended for dispersal. The new
openings quickly were usurped by alien species such as Trifolium repens.
Deer virtually disappeared from Ohio in the nineteenth century and only
have tlourished under management in the past 50 years.

In the twentieth century the lack of disturbance probably played a con-
tradictory role 1n the decline of running buffalo clover. Woodlands were
allowed to mature, increasing the shade under which the clover cannot
grow. Remnant populations became even more isolated, persisting in
openings maintained by appropriate disturbance. At least some of the ex-
tant populations of running buffalo clover may have persisted in place for
several decades.

The high palatability of this species also may have contributed to its
decline. The cattle of European settlers were greater in number than the
indigenous herbivores. The grazing pressure was much more intense than
In pre-settlement times.

Other biological and environmental factors as yet unknown may have
contributed to the decline of Trifolium stoloniferum. Among these possibili-
ties are disease and the disappearance of a pollinator and resultant reduc-
tion in outbreeding. Suppression of woodland fires might have led to the
closure of suitable habitats. Trifolium stoloniferum is the only taxon in this
genus which lacks rhizobial bacteria (Campbell et al. 1988). Has the infec-
ting bacterium been lost?
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Some or all these factors probably acted in concert and led to the virtual
extirpation of running buftalo clover from Ohio and most of its geographic
range.

MANAGEMENT AND PRESERVATION

Successtul management tor Trifolium stoloniferum must tread a thin line
between too little and too much disturbance. Most populations have with-
stood mowing or trampling over time with little effect. Mowing seem es-
pecially important 1n controlling the alien weedy species Japanese honey-
suckle (Lonicera japonica Thunb.) and garlic-mustard (Alliaria petiolata
(Bieb.) Cavara and Grande. (This latter species often is known by the later
name A. officinalis Andrz. ex Bieb.; see Clapham et al. 1962). At the
Miami Fort the unmown woodlands and shady openings are carpeted with
garlic-mustard. This species is only a minor element of the groundcover in
the area maintained by regular mowing. There seems no reason to drasti-
cally alter existing disturbance regimes. Mowing might be suspended in
carly May to allow tlowering and resumed in mid July after seed set.

The prospects are bright for preserving Trifolium stoloniferum in Ohio.
Four populations, including Ohio’s largest, are owned by the Hamilton
County Park District. The park district is most willing to cooperate in
protecting these populations and plans to monitor the species over time.
The presence of running buffalo clover will be taken into account in
management plans being prepared by the Ohio Historical Society for the
cemetery site (M. Pratt, pers. comm. 1988). The owners of the dooryard
sites have registered their populations with ODNAP as Ohio Natural
Landmarks.

ACKNOWLEDGEMENTS

Special thanks go to the many landowners who gave permission for the
Clover Team to search for running buffalo clover on their properties. The
Hamilton County Park District, the Ohio Historical Society, and private
landowners permitted us to collect plants, cuttings, seeds, and soil samples
trom their populations. Julian Campbell, University of Kentucky, gener-
ously shared his unpublished data on the native clovers of Kentucky and
pointed out additional references to Trifolium stoloniferum in Ohio. Marc
Evans, Kentucky Nature Preserves Commission, Frankfort, guided the Cl-
over lTeam to the Kentucky population of running buffalo clover. Michael
Homoya, Indiana Natural Heritage Program, Indianapolis, likewise led us
to an Indiana population. Joyce C. Foster, USDA, Beckley, West Virginia
provided data on the seeds and cuttings obtained from Ohio populations of
running buffalo clover. Almut Jones, University of Illinois at Urbana-



479

Champaign, checked specimens of this species in the herbarium at that
institution. Marilyn Ortt, ODNR, brought the Hildreth reterence to
buffalo clover to my attention. The U.S. Fish and Wildlife Service provi-
ded financial support and encouragement. The Division of Natural Areas
and Preserves thanks James Engel and William Harrison of the U.S. Fish
and Wildlife Service for their support and assistance.

REFERENCES

BARTGIS, R. L. 1985. Rediscovery of Trifolizum stoloniferum Muhl. ex A. Eaton. Rhodora
87: 425 —429.

BRAUN, E. L. 1934. The Lea herbarium and the flora of Cincinnati. Amer. Midl. Nat.
Jari= {3,

BROOKS, R. L. 1983. Trifolium stoloniferum, running buftalo clover: description, distribu-
tion, and current status. Rhodora 85:343 — 354,

BURRESS, M. B. 1987. It happened 'round North Bend: a history of Miamt Township and
its borders. published by the author, North Bend, OH.

CAMPBELL, J. J. N., M. EVANS, M. MEDLEY, and N. L. TAYLOR. 1988. Buttalo
clovers in Kentucky (Trifolium stoloniferum and T. reflexum): historical records, preset-
tlement environment, rediscovery, endangered status, cultivation and chromosome
number. Rhodora 90:399 —418.

CLAPHAM, A. R., T GG. TUTIN, and E. E WARBURG. 1962. Flora of the British Isles.
Cambridge University Press.

DAVIS, W. H. 1987. On the decline of Trifolium stoloniferum. Newsl. Kentucky. Native
Plant Soc. 2(3):10.

DRAKE, D. 1815. Natural and statistical view, or picture of Cincinnati and the Miam:
country. Looker & Wallace, Cincinnati.

FORD, H. A. and K. B. FORD. 1881. History of Hamilton County, Ohio. L. A.
Williams & Co. Reprint, Unigraphics, Inc., Evansville, IN.

HILDRETH, S. P 1848. Pioneer history. H. W. Derby & Co., New York.

LERCH, N. K. 1971. A general sotl map of Clermont County, Ohio. Ohio Dept. Nat.
Resources, Div. Lands and Soil, Columbus. map.

LERCH, N. K., D. D. LEMASTER, and W. E HALE. 1980. An inventory of Ohio soils:
Hamilcon County. Ohio Dept. Nat. Resources, Div. Lands and Sotls, Progress Rpt. No.

60.

OHIO DIVISION OF NATURAL AREAS AND PRESERVES (ODNAP). 1988. Rare
native Ohio vascular plants: 1988-89 status list. Ohio Dept. Nat. Resources,
Columbus, Ohio. 23 p.

PURSH, E T. 1816. Flora Americae Septentrionalis. James Black and Son, London.

RIDDELL, J. L. 1835. A synopsis of the tlora of the western states. E. Deming, Cincin-
nati.

ROBERTS, M. L. and T. S. COOPERRIDER. 1982. Dicotyledons. In: Cooperrider, T. S.
(ed.). Endangered and threatened plants of Ohio. Ohio Biol. Surv. Biol. Notes No.
16:46 — 84.

SHRIVER, P R. 1987. The buffalo or American bison in the Ohio Valley at the time of
Euro-Indian contact. Ohio Archaeologist 37:53 —55.

SMITH, D. L. (ed.). 1961. The western journals of John May. Hist. and Phil. Soc. ot Ohio,

Cincinnati.



480

SMITH, J. 1907. Tours into Ohio and the Northwest Territory. Ohio Arch. & Hist. Soc.
Publ. 16:348 —401.

SMITH, T. R. 1964. Soil associations of Warren County. Ohio Depe. Nat. Resources, Div.
Lands and Soils, Columbus. map.

STRICKLAND, W. P (ed.). 1853. Autobiography of Rev. James B. Finley. Methodist
Book Concern, Cincinnati.

STUCKEY, R. L. 1988. William S. Sullivant and his central Ohio botanical Associates.
Bartonia 54:59 —73.

U. §. FISH AND WILDLIFE SERVICE. 1987. Endangered and threatened wildlife and
plants: determination ot endangered stacus for Trifolium stoloniferam (Running Buffalo
Clover). Federal Register 52:21478 — 2 1480.

WELSH, §. L. (n. d.). Miami Fort trail guide. Hamilcon Co. Park Discrice, Cincinnati.



